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ABSTRACT: 

PURPOSE: To keep the connection reliability to resolve a package defect by 
forming an arbitrary number of recessed and projecting parts in an arbitrary 
part of edges in the breathwise direction of at least one of an intermediate 
electrode and external electrodes. 

CONSTITUTION: An intermediate electrode 8 connected to both pmcipal faces 
facing each other and both end faces facing each other of a piezoelectric 
resonator 1 is formed between a pair of external electrodes 7 and 7, and 
electrostatic capacity parts are formed between the intermediate electrode 8 
and external electrodes 7 and 7. When wide recessed parts 9 and 9 are formed 



in both edges in the breathwise direction of the intermediate electrode 8 
existing on one principal face facing the other principal face as the package 
face of the piezo-electric resonator 1, the electrode width of the intermediate 
electrode 8 is narrowed and the gaps between the intermediate electrode 8 and 
external electrodes 7 and 7 are widened on one principal face, and 
electrostatic capacities obtained between the intermediate electrode 8 and 
external electrodes 7 and 7 are minimized. Further, the electrode width of the 
part continuously formed on the other principal face as the package face and 
both end faces facing each other of the intermediate electrode 8 is fixed and 
stabilized. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word wWch can not be translated, 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective diagram of the laminating type piezo resonator concerning the 1st example 
in this invention. 

[Drawing 2] The vertical cross section of A-A' of the laminating type piezo resonator concerning the 1st 
example in this invention. 

[Drawing 3] The perspective diagram of the laminating type piezo resonator concerning the 2nd 
example in this invention. 

[Drawing 4] The perspective diagram of the laminating type piezo resonator concerning the 3rd example 
in this invention. 

[Drawing 5] The perspective diagram of the laminating type piezo resonator concerning the 4th example 
in this invention. 

[Drawing 6] The perspective diagram of the laminating type piezo resonator concerning the 5th example 
in this invention. 

[Drawing 7] The perspective diagram of the laminating type piezo resonator concerning the 6th example 
in this invention. 

[Drawing 8] The perspective diagram of the laminating type piezo resonator concerning the 7th example 
in this invention. 

[Drawing 9] The perspective diagram of the case-mold piezo resonator concerning the example of the 
octavus in this invention. 

[Drawing 10 ] The perspective diagram of the laminating type piezo resonator in the 1 st conventional 
example. 

[Drawing 1 1] The vertical cross section of B-B' of the laminating type piezo resonator in the 1st 
conventional example. 

[Drawing 12] The perspective diagram of the laminating type piezo resonator in the 2nd conventional 
example, 

[Drawing 13] The perspective diagram of the laminating t>'pe piezo resonator in the 3rd conventional 
example. 

[Description of Notations] 

1 1 1 Piezo resonator 

2 1 2 Piezo-electric substrate 

3 Vibrating Electrode 

4 I/O Electrode 

5 Adhesives 

6 1 6 Closure substrate 

7 1 7 External electrode 

8 18 Bipolar electrode 

9 Concave Section Formed in Edge of Cross Direction of Bipolar Electrode 
19 Height Formed in Edge of Cross Direction of Bipolar Electrode 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the surface mount type piezo resonator with a built-in 

capacitor used for an oscillator circuit, a filter circuit, etc. 

[0002] 

[Description of the Prior Art] The perspective diagram of this conventional kind of laminating type 
piezo resonator 81 is shown in drawing 10 , and the vertical cross section of this piezo resonator 81 is 
shown in drawing 1 1 . The I/O electrodes 84 and 84 of the couple through which it flows in the vibrating 
electrodes 83 and 83 which the piezo-electric substrate 82 of a piezo resonator 81 counters are formed in 
the both ends of a principal plane. 

[0003] In order to prepare the space which enables vibration of vibrating electrodes 83 and 83, it leaves 
the circumference to this piezo-electric substrate 82 vibrating electrode 83 and 83 top, and adhesives 85 
and 85 are applied to it, it pasted up so that two closure substrates 86 and 86 might pinch the 
aforementioned piezo-electric substrate 82 from the upper and lower sides through these adhesives 85 
and 85, and the layered product of an abbreviation rectangular parallelepiped configuration is 
accomplished. In addition, since the glue line formed by the aforementioned adhesives 85 and 85 should 
just be applied to the grade which can vibrate vibrating electrodes 83 and 83, even if it sees [ of a piezo 
resonator 8 1 ] with the naked eye from an end face in practice, it does not appear in many cases. 
[0004] It is formed also in the both-sides side where the external electrodes 87 and 87 of the couple 
through which it flows in the I/O electrodes 84 and 84 of the couple of the piezo-electric substrate 82 are 
continuously formed in both the principal planes and the ends side which counters where a piezo 
resonator 81 counters by fixed width of face, and counter in the both ends of a piezo resonator 81 . 
[0005] A bipolar electrode 88 is continuously formed in both the principal planes that a piezo resonator 
81 counters, and the ends side which counters by fixed width of face, and an electrostatic part by volume 
is formed in the middle of the external electrodes 87 and 87 of this couple between a bipolar electrode 
88 and the external electrodes 87 and 87 of a couple, respectively. 

[0006] As shown in drawing 12 here, it is narrow in the electrode width of face of the bipolar electrode 
98 formed succeeding both the principal planes and the ends side which counters where a piezo 
resonator 91 counters, and if the gap of this bipolar electrode 98 and the external electrodes 97 and 97 of 
a couple is made large, more nearly little electrostatic capacity will be obtained. 
[0007] As shown in drawin g 13 on the contrary, it is large in the electrode width of face of the bipolar 
electrode 108 formed succeeding both the principal planes and the ends side which counters where a 
piezo resonator 101 counters, and if the gap of this bipolar electrode 108 and the external electrode 
107,107 of a couple is narrowed, a lot of electrostatic capacity will be obtained. 
[0008] 

[Problem(s) to be Solved by the Invention] There are the following troubles in the aforementioned 
conventional piezo resonator. Since the electrode width of face of a bipolar electrode 98 was narrowly 
formed in order to obtain more nearly little electrostatic capacity, the piezo resonator 91 had the case 
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where the reliability of connection was not acquired but it became poor narrowly from a bird clapper 
also mounting the solder supply area to the bipolar electrode 98 in the component side of a piezo 
resonator 91 which is a principal plane on the other hand at the time of mounting to the printed circuit 
board which is not illustrated. 

[0009] Since the gap of a bipolar electrode 108 and the external electrode 107,107 of a couple was 
narrowly formed in order to obtain a lot of electrostatic capacity, at the time of mounting to the printed 
circuit board which is not illustrated, between the bipolar electrodes 108 and the external electrodes 
107,107 of a couple in the component side of a piezo resonator 101 which is a principal plane on the 
other hand, the reliability of an insulation — the solder supplied contacts and short-circuits — was not 
acquired, but one piezo resonator 101 had the case where it became poor [ quality ]. this invention aims 
at solving such a problem. 
[0010] 

[Means for Solving the Problem] The piezo-electric substrate by which the I/O electrode of the couple 
through which it flows in the vibrating electrode which counters in order that this invention may attain 
the above purpose was formed in the both ends of a principal plane, Prepare space on the vibrating 
electrode of this piezo-electric substrate, have the closure substrate pasted up so that a piezo-electric 
substrate might be pinched from the upper and lower sides, and the layered product of an abbreviation 
rectangular parallelepiped configuration is accomplished. In the piezo resonator by which the external 
electrode of the couple through which it flows in the I/O electrode of the couple of the aforementioned 
piezo-electric substrate was formed in the both ends of this layered product, and the bipolar electrode 
was formed in the middle of the external electrode of this couple The piezo resonator characterized by 
forming the irregularity-like section in the edge of the cross direction of at least one electrode among the 
bipolar electrode which exists in the component side of a piezo resonator and the field which counters, 
and an external electrode is supplied. Or so that space may be prepared on the vibrating electrode of the 
piezo-electric substrate by -which the I/O electrode of the couple through which it flows in the vibrating 
electrode which counters was formed in the both ends of a principal plane, and this piezo-electric 
substrate It has the case of the abbreviation rectangular parallelepiped configuration which holds and 
contains the abbreviation both ends of a piezo-electric substrate. In the piezo resonator by which the 
external electrode of the couple through which it flows in the I/O electrode of the couple of the 
aforementioned piezo-electric substrate was formed in the both ends of this case, and the bipolar 
electrode was formed in the middle of the external electrode of this couple The piezo resonator 
characterized by forming the irregularity-like section in the edge of the cross direction of at least one 
electrode among the bipolar electrode which exists in the component side of a piezo resonator and the 
field which counters, and an external electrode is supplied. 
[0011] 

[Function] As mentioned above, in order to obtain necessary electrostatic capacity according to this 
invention, the gap of the bipolar-electrode width of face and this bipolar electrode which were stabilized 
in the component side whose piezo resonator is a principal plane on the other hand since the irregularity- 
like section is formed in the edge of the cross direction of at least one electrode among the bipolar 
electrode which exists in the principal plane and the another side principal plane which counters which 
is a component side, and an external electrode, and the external electrode of a couple is obtained. 
[0012] 

[Example] Drawing 1 is the perspective diagram of the laminating type piezo resonator 1 concerning the 
1st example in this invention, and drawing 2 is the vertical cross section of this piezo resonator 1 . The 
piezo resonator 1 consists of the piezo-electric substrate 2, adhesives 5, 5 or 2 closure substrates 6 and 6, 
external electrodes 7 and 7 of a couple, and a bipolar electrode 8. 

[0013] The vibrating electrodes 3 and 3 of the principal plane which the piezo-electric substrate 2 
counters which counter are mostly formed in the center, and the I/O electrodes 4 and 4 of the couple 
through which it flows in these vibrating electrodes 3 and 3 are formed in the both ends of a principal 
plane. 

[0014] In order to prepare the space which enables vibration of vibrating electrodes 3 and 3, it leaves the 
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circumference to the principal plane which this piezo-electric substrate 2 counters vibrating electrode 3 
and 3 top, and adhesives 5 and 5 are applied to it, it pasted up so that two closure substrates 6 and 6 
might pinch the piezo-electric substrate 2 from the upper and lower sides through these adhesives 5 and 
5, and the layered product of an abbreviation rectangular parallelepiped configuration is accomplished. 
In addition, since the glue line formed by the aforementioned adhesives 5 and 5 should just be applied to 
the grade which can vibrate vibrating electrodes 3 and 3, even if it sees [ of a piezo resonator 1 ] with the 
naked eye from an end face in practice, it does not appear in many cases. 
[0015] It is formed also in the both-sides side where the external electrodes 7 and 7 of the couple 
through which it flows in the I/O electrodes 4 and 4 of the couple of the piezo-electric substrate 2 are 
continuously formed in both the principal planes and the ends side which counters where a piezo 
resonator 1 counters by fixed width of face, and counter in the both ends of a piezo resonator 1. 
[0016] A bipolar electrode 8 is formed in the middle of the external electrodes 7 and 7 of this couple 
succeeding both the principal planes and the ends side which counters where a piezo resonator 1 
counters, and an electrostatic part by volume is formed in it between a bipolar electrode 8 and the 
external electrodes 7 and 7 of a couple, respectively. 

[0017] If the broad concave sections 9 and 9 are formed in the ends edge of the cross direction of the 
bipolar electrode 8 which exists in the another side principal plane which is a component side of a piezo 
resonator 1 , and which counters a principal plane on the other hand as shown in drawing 1 here In an 
another side principal plane, the electrode width of face of a bipolar electrode 8 is narrow, and the gap of 
this bipolar electrode 8 and the external electrodes 7 and 7 of a couple becomes large, and can make 
little electrostatic capacity obtained between a bipolar electrode 8 and the external electrodes 7 and 7 of 
a couple, respectively. 

[0018] And since what was been fixed and stabilized is obtained, there is no electrode width of face of 
the portion which is the component side of a bipolar electrode 8 and which was formed on the other 
hand succeeding the principal plane and the ends side which counters with a bird clapper narrowly [ the 
solder supply area to the bipolar electrode 8 in the component side of a piezo resonator 1 ] at the time of 
mounting to the printed circuit board which is not illustrated. 

[0019] Drawing 3 is the perspective diagram of the laminating type piezo resonator 1 1 concerning the 
2nd example in this invention. The piezo resonator 1 1 consists of the piezo-electric substrate 12, 
adhesives, two closure substrates 16 and 16, external electrodes 17 and 17 of a couple, and a bipolar 
electrode 18, and the piezo-electric substrate 12 except a bipolar electrode 18, adhesives, two closure 
substrates 16 and 16, and the external electrodes 17 and 17 of a couple are as common as the thing of the 
piezo resonator 1 concerning the 1st example of the above respectively. 

[0020] A bipolar electrode 1 8 is formed in the middle of the external electrodes 17 and 17 of the couple 
of a piezo resonator 1 1 succeeding both the principal planes and the ends side which counters where a 
piezo resonator 1 1 counters, and an electrostatic part by volume is formed in it between a bipolar 
electrode 18 and the external electrodes 17 and 17 of a couple, respectively. 

[0021] If the broad heights 19 and 19 are formed in the ends edge of the cross direction of the bipolar 
electrode 1 8 which exists in the another side principal plane which is a component side of a piezo 
resonator 11, and which counters a principal plane on the other hand as shown in drawing 3 here In an 
another side principal plane, the electrode width of face of a bipolar electrode 1 8 is wide, and the gap of 
this bipolar electrode 18 and the external electrodes 17 and 17 of a couple becomes narrow, and can 
make abundant electrostatic capacity obtained between a bipolar electrode 1 8 and the external electrodes 
17 £Lnd 17 of a couple, respectively. 

[0022] And since what was been fixed and stabilized by the electrode width of face of the portion which 
is the component side of a bipolar electrode 18, and which was formed on the other hand succeeding the 
principal plane and the ends side which counters is obtained, the solder supplied between a bipolar 
electrode 1 8 and the external electrodes 17 and 17 of a couple in the component side of a piezo resonator 
1 1 at the time of mounting to the printed circuit board which is not illustrated does not contact. 
[0023] It is effective, when forming the concave sections 29 and 29 or the height in the edge of the cross 
direction of the external electrodes 27 and 27 of a couple which exist in the another side principal plane 
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which is a component side of the laminating type piezo resonator 21, and which counters a principal 
plane on the other hand, as shown in drawing 4 as the 3rd example. Or it is effective, when forming the 
concave sections 39b and 39b or the height in the edge of the cross direction of the external electrodes 
37 and 37 of a couple, while forming the concave sections 39a and 39a or the height in the ends edge of 
the cross direction of a bipolar electrode 38 which exists in the another side principal plane which is a 
component side of the laminating type piezo resonator 31, and which counters a principal plane on the 
other hand, as shown in drawing 5 as 4th example. 

[0024] In addition, like forming the four concave sections 49, 49, 49, and 49 in the bipolar electrode 48 
of the laminating type piezo resonator 41 shovm in drawin g 6 as the 5th example, when forming two or 
more concave sections or heights, the number is arbitrar>^ [ the irregularity-like section as used in a 
specification ]. 

[0025] It is effective, when it differs in the electrostatic capacity which forms both concave section 59a 
and height 59b in each edge of the cross direction of a bipolar electrode 58 which exists in the another 
side principal plane which is a component side of the laminating type piezo resonator 5 1 , and which 
counters a principal plane on the other hand, and is obtained by each, as shown in drawing 7 as the 6th 
example. Or it is effective, when forming concave section 69c or the height in the edge of the cross 
direction of one external electrode 67a, while forming both irregularity of concave section 69a and 
height 69b in each edge of the cross direction of a bipolar electrode 68 which exists in the another side 
principal plane which is a component side of the laminating type piezo resonator 61, and which counters 
a principal plane on the other hand, as shown in drawing 8 as 7th example. Moreover, like the crank 
section 50 which constitutes height 59b of the bipolar electrode 58 shown by drawing 7 , the crank 
section which constitutes the irregularity -like section could be restricted right-angled, but may wear the 
obtuse angle, the acute angle, or the radius of circle. 

[0026] Drawing 9 is the case-mold piezo resonator 71 concerning the example of the octavus in this 
invention equipped with the case of the abbreviation rectangular parallelepiped configuration which 
holds and contains the abbreviation both ends of a piezo-electric substrate, as space is prepared on the 
vibrating electrode of a piezo-electric substrate to the laminating type piezo resonator 1 equipped with 
the closure substrates 6 and 6 which are the 1st example of the above. Thus, the same effect as a 
laminating type piezo resonator is acquired by forming the concave sections 79 and 79 or the height in 
the edge of the cross direction of the bipolar electrode 78 which exists at the another side principal plane 
which is a component side, and which counters a principal plane on the other hand also in the case of the 
case-mold piezo resonator 71, the external electrodes 77 and 77 or a bipolar electrode 78, and the 
external electrodes 77 and 77. 
[0027] 

[Effect of the Invention] Since only the arbitrary numbers form the irregularity-like section in portions 
arbitrary to the edge of the cross direction of at least one electrode among the bipolar electrode which 
exists in a component side and the field which counters, and an external electrode according to this 
invention as mentioned above in order to obtain necessary electrostatic capacity, the gap of the bipolar- 
electrode width of face and this bipolar electrode which were stabilized in the component side of a piezo 
resonator, and the external electrode of a couple is obtained. Therefore, even when making electrostatic 
capacity little, the solder supply area to the bipolar electrode in a component side is also narrow, with a 
bird clapper, there is nothing, the reliability of connection is maintained and poor mounting is canceled. 
On the other hand, since the gap of the bipolar electrode and the external electrode of a couple in a 
component side does not become narrow when making electrostatic capacity abundant, the solder 
supplied does not contact, the reliability of an insulation is maintained and poor quality is canceled. 



[Translation done.] 
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